Characterization of two TonB systems in marine fish pathogen Vibrio alginolyticus: their roles in iron utilization and virulence.
In Gram-negative bacteria, the TonB/ExbB/ExbD complex is required to energize the specific high-affinity receptors mediating iron uptake processes. In fish pathogen Vibrio alginolyticus MVP01, which exhibited capacities to scavenge iron sources with various specific iron uptake systems, we identified and characterized two sets of TonB systems. In V. alginolyticus, TonB1 and TonB2 systems were arrayed as TonB1-ExbB1-ExbD1 and ExbB2-ExbD2-TonB2, respectively. The transcription of the TonB systems was regulated by the iron concentration in culture medium. While TonB1 system specifically contributed to the hemin and hemoglobin utilization in V. alginolyticus MVP01, both of the TonB systems showed abilities to support the utilization of iron sources from ferrichrome and vibrioferrin, the endogenous siderophore of V. alginolyticus. In addition, when mutants of the TonB systems were inoculated intraperitoneally into the fish Brachydanio rerio, marked attenuation in virulence of V. alginolyticus was observed, indicating that both of the TonB systems are essential for the virulence of V. alginolyticus.